Depressed cortical excitability and elevated matrix metalloproteinases in remote brain regions following intracerebral hemorrhage.
The absence of cortical responses to external stimuli is a dubious clinical sign during the first 1-2 days of brain injury. We previously showed that the amplitude of the somatic evoked potential (SEP) in the swine is diminished at the infarct site and perihematomal surround within the first 6 h of collagenase-induced intracerebral hemorrhage (ICH). We now report that this depressed SEP persists during the subchronic (48 h) period of ICH in the swine not only within the injured primary somatosensory (SI) cortex, but also in the contralateral homotopic SI cortex. This impairment of sensory responsiveness was accompanied by increases in various matrix metalloproteinases (MMPs) in different brain regions. By 24 h, a marked rise in MMP-9, an inflammatory marker, was detected in the white matter of the ipsilesional SI and secondary somatosensory cortex (SII), and in the contralesional SI gray matter, as compared to saline-injected controls. A subsequent increase in MMP-9 level was found in the ipsilesional SI and SII gray matter, and in the contralesional SI white matter by 48 h (P<0.05). By 7 days, significant levels of MMP-9 were detected only in the ipsilesional SI white and gray matter tissues. In contrast, the elevation of MMP-2, a marker of degeneration, was delayed until 7 days post-ICH in the ipsilesional SII gray matter. A significant rise in MMP-9 was also noted in CA1 of the ipsilesional and contralesional hemispheres during 1-2 days. Our MMP assay shows that the depressed cortical excitability seen in the contralateral SI cortex is a manifestation of the broad effect of a focal ICH that produces inflammatory and degenerative processes not only in the region adjacent to the focal ICH site, but also in remote regions that are functionally connected to the site of focal ICH.